Skeletal structure of clathrin triskelion in solution: experimental and theoretical approaches.
The physicochemical properties of the clathrin triskelion were determined by dynamic and static light-scattering and sedimentation analyses in Tris and triethanolamine (TEA) buffers of about pH 8, in which the clathrin triskelion has been found to be in different conformational states by electron microscopy [Heuser, J., & Kirchhausen, T. (1985) J. Ultrastruct. Res. 92, 1-27]. Dynamic light-scattering measurements provided diffusion coefficients (D0(20,w)) of 1.22 x 10(-7) and 1.23 x 10(-7) cm2/s, and ultracentrifugal analysis gave sedimentation coefficients (S0(20,w)) of 8.39 and 8.32 S in Tris and TEA buffer, respectively. The average Stokes radius of the protein was determined to be 175 A from its diffusion and sedimentation coefficients and its molecular weight. Static light-scattering analysis provided molecular weights of 6.58 x 10(5) and 6.41 x 10(5) and radii of gyration of 311 and 301 A in the respective buffers. These results indicate that the clathrin triskelion has a similar conformation in the two buffers. For clarification of the skeletal structure of the clathrin triskelion in solution, the physicochemical parameters were calculated by using two models in which the clathrin arms are bent at various angles in a plane, on the basis of the Bloomfield approximation and a formula derived to estimate the radius of gyration of proteins consisting of various structural units. Values for the Stokes radius, diffusion and sedimentation coefficients, and radius of gyration in the ranges of 178-170 A, (1.20-1.26) x 10(-7) cm2/s, 8.26-8.66 S, and 316-266 A, respectively, were obtained with these models with the arms bent in the range of 0-60 degrees.(ABSTRACT TRUNCATED AT 250 WORDS)